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Devwudfw
Wkh sdshu suhvhqwv dq h{shulphqw vkrzlqj wkdw vrph ri wkh uhvxowv lq Ehq0
mdplq hw do1 +5334, vkrxog eh dwwulexwhg wr dq dqfkrulqj h￿hfw1 Pruh suhflvho|/
lw dsshduv wkdw/ zkhq dvnhg wr hydoxdwh vxffhvvlyho| wkh qxpehu ghdwkv iru wzr
gl￿huhqw srsxodwlrqv/ uhvsrqghqwv dqfkru wkhlu dqvzhuv lq wkh vhfrqg vxuyh|/ rq
wkh dqvzhuv wkh| jdyh lq wkh ￿uvw vxuyh|1 Wkh h{shulphqwdo rxwfrphv dovr lqgl0
fdwh wkdw djhqwv* hvwlpdwhv ri wkhlu rzq ohwkdo ulvnv h{klelw wkh wudglwlrqdo eldvhv
+l1h1 djhqwv ryhuhvwlpdwh uduh ulvnv/ dqg xqghuhvwlpdwh frpprq ulvnv,1 Krzhyhu/
li wkh txdolw| ri dq hvwlpdwh lv phdvxuhg qrw rqo| e| lwv phdq/ exw dovr e| lwv
yduldqfh/ wkhq wkh suhvhqw h{shulphqw fdqqrw glvplvv xqdpeljxrxvo| Ehqmdplq hw
do1*v k|srwkhvlv wkdw djhqwv kdyh ehwwhu lqirupdwlrq derxw wkhlu rzq ulvnv1
Nh|zrugv= Dqfkrulqj/ Ulvnv Shufhswlrq/ Khdowk dqg Vdihw| Kd}dug/ Udwlrqdo
H{shfwdwlrq1
MHO Fodvvl￿fdwlrqv = G;/ F<1
L zrxog olnh wr wkdqn Vrlolrx Qdprur iru khosixo glvfxvvlrqv1 Doo uhpdlqlqj
huuruv duh plqh1 	
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4Vhh h1j1 Ndkqhpdq/ Vorylf dqg Wyhuvn| +4<;5,/ Vorylf +4<;:,/ Ylvfxvl +4<;<,/ Ylvfxvl +4<<6,/r u
Fdphuhu +4<<8,1
5Vhh h1j1 Olfkhqvwhlq hw do1 +4<:;,/ Judqjhu hw do1 +4<;6,/ Ylvfxvl hw do1 +4<<:,/ dv zhoo dv Kdnhv dqg
Ylvfxvl +4<<:,1
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7Wkh lqvwuxfwlrqv jlyhq wr wkh h{shulphqwdo vxemhfwv duh vlplodu wr wkh rqh irxqg lq EGE dqg/
wkhuhiruh/ wkh| duh qrw uhsruwhg khuh1
8Dfwxdo 4<<< srsxodwlrq0zlgh dqg shu0djh frkruw ￿jxuhv pd| eh
irxqg rq wkh Qdwlrqdo Fhqwhu iru Khdowk Vwdwlvwlfv zhe0vlwh dw
kwws=22zzz1fgf1jry2qfkv2gdwdzk2vwdwde2xqsxeg2pruwdev2jpznl431kwp1
9Wkh frqvhtxhqfhv ri sd|lqj rqo| d udqgrpo| vhohfwhg vxevhw ri sod|huv duh glvfxvvhg lq Erooh +4<<3,1
Vhh dovr Fdphuhu +4<<8,/ dqg Fdphuhu dqg Krjduwk +4<<<, iru dq dqdo|vlv ri wkh h￿hfwv ri lqfhqwlyhv
rq h{shulphqwdo rxwfrphv1
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dowhu wkh qdwxuh ri wkh frqfoxvlrqv1
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=*'  $ -  2!/4!I6/ %>"( % "%'  #*$ <(
%"0% &+#+$ %% - $ %1%  &  %'/
 $ &'%( %&$# $ ' - $ %"% '% $ ' %% $
- $ **"+&'( ' $ &+# $ %%/  ''( $ 
7 **%  %#$ % $ % - ->" "%% - '$%  $ **"+
&' %"/
$% %" %   ''% &$ $ ' $ #% $   1&'# -
$ & %1%/ &(  % *- %% &$ $ $*$%% $ %"0%
$ $ %*%%  $ %' %"  $ %*%% #  $ ,% %"/
''( %"0%. **% - $ %1% -  %"+**" 2$ &+# $6
)$ $ ' %% %%  $ ,% %"/  ''( $% & $%
 $ ' %"0%  & $ **"+&' %% - $ % $ %1%
 $ %' %"/ %  %"( **"+&' **%    **
 %% 2%#$ 6 *% - ->" 2->"6 "%% - '$/
  

 "% & ) $ )* %"%   ?(  &$$ %"0% $'
 " %1% - $  **"( ' $ -  '7 # #"*/ $
#%% %"% *%'   ?   %% '%#"%$' - $ 
-"'  $ - /
*$% @ ' I % ' $( $"#$ $ %% - $ "% - '$ 
-   $  *$% 3 '  ( $ #%% %  %% %/ 
$ &'%( $ "   ? &"' %"##% $ %*'%  % "
 " $ $ %1% -  '7 #+$( % $  - $ & $ 
$ - /
$% %" # **%  ' $ .% $*$%% -  %1 %%%%+
 "' % -/  $ $ $'( $ )* "% 
*- * &$ $ $( % %"0% **  $  $ %&%
#  $ ,% %"/
4    
(  "% * $ #%%% %"%  % < ' @(  &$$ &
'7 %% - %"0%  $'  " %1% - $ $ &(   '7
# #"*/ $ #%%%   ? '  $#$ %%( ' %*%  !/

( $&( $ $ %* 9 % %#$( " %#,( #  
</  $ &'%( **% )$ $ ' %%  $ %( "
%"0% %%   %#$  " - $ &+# $/ $% %+
 ,'% '' %"**  *$% 5 ' =( % %"0% %*%%  "$
%% ( ' %#$ %  $ '# - $ &+# #"* %"/
 $ &'%( -  1&'# % %"'    $ %( " % $
%'' ' - $ %%( $ $ *% )* '%  ,' 
"% '  0 $ .% $*$%% $ %"0% $  1&'#
" $ & $ %1%/
(  $ $ %"%   < ' @  % %% &$ $
$/ '' %"0%. **% - $ & 2%*( $ #+#"*6 %1%
 %% " $   3 2%*( ?6  &$$ %*'% ,% $' 
* $ **"+&' %"/  $ $ $'( $ &+# #%%% 
%  ' <  %% %( % %"0%    % $' 
,% * $ &+# $ %"/
 
	
$ *% - %% %%  $ ** - $ %1% $% #' "+
"% '% " $ % - $ %"%( ' $ # - $ *$/ 
*"( 0 ' "# 234456 % $ )% - %% %%( '
%"##% $ $ %% %'  **"+&' %"%   )*'  $
- $ #%   & - $ & %1%( % $%  %   $/
0( "#( ' "%$ 2 !!36 2 $-6 '"'  )* $
**'  , $% $*$%%/
3!$ *% ** $&( '%% $ $ )* "% %'
    )*'  $ $( ' $ #% $ %' **%% -
$ & $ %1%/  *%(  **% $( &$ %1'  " %"%+
% $ " '$% - & '7 **"%( %*'% $ $ %&%
 $ %' %"  $ %&% $ #  $ ,% %"/ %  %"( %"0%
# $ "% - "%%% - $ &+# $  .% %"'( % $ & ,%
%1' " **"+&' %%/ &( $ '7 )* %
'"'  $ *% ** ' $ %"0% )$ $ ' %%
%% - **"+&'( % & % $ &+# $ %%/
 "%(  **% $ $ % ' $ "%%% - %% %% 
$ " - $ %1%   0'/ &( $ .% $*$%% $
#% $  - " $ & %1%   "#""% '%%%'
$/ ''( - $ >" -  % % %"'    % ( " %
 % ( $ $ *% )*% '  , .% &/ ''( &
$ % $ **%% - $ #+#"*% )$ %#$ # %%( ' $ 
% "$   $ $ &+#+$ %%/ $% %" % % %%
&$ F%"% ' . 234=<6( ' 1#(  / 234==6 &$ ,' $ &1%
$ %#$  " "% %1% '  $ & 0/
-%
0(  / ' 	 / "#( 3445( D''"% %% - $
%1% - $A E J %%%% - $ E"% 'D(    
 3@( 33@+??/
0(  /( "# 	 /( ' (' "%$(  !!3( D''"%.
%% - $ %1% - $A E J
& '(     
  ( ?@+@5/
 /( 344! D#$ &' )*% &$" #$ )*'" - $ )*+
KD(    ( 33 2 6( 3@5+3I5/
"$%1( %$( 344<( D$#%  $ ;// 	# "" 34I?+34=5A **+
33 - L" #%%D(  I ( <!@+@=/
( ( 344@( D''" '% 1#D( A #( M// N $( //
2'%/6A D'1 - )* %D( E( 
MA E ;%
E%%( @=5+5!?/
 / '  #$( 3444( D$ 7% -  % 
)*%A  & ' *++E'" &1D(   
 ( 34( 5+< /
$*( $ '  M/ M$%(  !! ( D*# $ A +
$%  M"'#% - - ' F"D/  / $( / 	/ 9( / $
2'%/6( D$ *%$# - " 0"'#A "%% ' %%D/ 
& C1A +
'# ;% E%%/
1#( $(  '( ' 	 $"8( 34==( D$ # F"
- M -A  # F" "'D(     (3 (
3=@44/
#( #  ( 34=?( D M"'## $ >" - $ %A  *+
D(   ?( 33+3I/
1%( M$ / ' 	/ * F%"%( 3445( D %1 E*%A  %
%%%%D(     ( 3@( 3?@+@!/
$ (  E" ' % %1( 34= ( DM"'# ;' ;+
A "%% ' %%D( '#A '# ;% E%%/
$%( $( E" ( "$ %$7( 1  '  %(
345=( DM"'#' >" - $ %D(    ! " #$
 %  &( <( / I 2345=6( @@3+5=/
( E"( 34=5( DE* - %1D( '(  ?I(  =!+=@/
( E"( "$ %$7 ' $ $%( 34= ( D% %"% %A ;+
'%'# E' %1D(  / $( E/ ( ' / %1( '%/( DM"'#+
 ;' ;A "%% ' %%D( '#A '# ;%
E%%/
%1( % '  $( 345<( DM"'#% "' ;A "%+
3 % ' %%D( '( 3=@( 33 <+33?3/
F%"%( 	/ * ' $% .( 34=<( D'* %*%%  $
#A  	1% % % 1%KD(   () 5<(
4< +@I/
F%"%( 	/ *( 34=4( DE%* - $A &'  )* -
$ E')%D(     (  ?@+I</
F%"%( 	/ *( 344?( $ F" - %1%  - ' $(   
%( ?3( 343+ <I/
F%"%( 	/ *( M$ / 1%( '  ( 3445( D%"% - 




Age Groups  Cause of Death 
In the US in 1999  Total  15-19 20-24 25-29 30-34 35-39 40-44 
Small  Pox  0  0 0 0 0 0 0 
Cholera*  1  0 0 0 0 0 0 
Measles  2  0 0 0 0 0 0 
Botulism  4  0 0 0 0 0 0 
Sail  Boat  Accident*  6  0 1 0 0 0 0 
Fireworks  7  1 0 1 1 0 0 
Accidental  Poisoning  due  to  pesticides*  12  1 1 0 0 2 0 
Flood  15  0 2 3 0 3 1 
Contact  with  Venomous  Animals  17  0 1 0 2 0 4 
Syphilis  33  0 0 1 0 1 0 
Lightning  64  4 6 4  10  10  7 
Cataclysmic  Storm  129 2 4 7 4  11  17 
Nonvenomous  Animals  148 1 3 4 4 4 7 
Collision between Car and Train (car Occupants)  160  22  23  11  11  9  12 
Polio  (Sequelae)  263 0 0 0 0 0 0 
Appendicitis  331 2 3 2 1  12  10 
Pregnancy  and  Childbirth  406  46 51 99 92 51 60 
Electrocution  437  32 45 46 41 59 60 
Exposure to Excessive Cold  598  5  7  8  9  24  32 
Firearms  Accidents  824 111  140  77 66 62 74 
Tuberculosis  1,116 1 10 6 17  28  36 
Smoke,  Fire  and  Flames  3,348  97  104 136 146 175 246 
Accidental  Drowning  3,529  289 358 231 215 225 250 
Asthma  4,172 78 72 90  110  168  201 
Hepatitis  4,853  3  11 19 69  204  518 
Stomach Cancer  12,711  5  8  47  89  189  316 
Accidental  Falls  13,162  79  163 152 191 287 358 
Homicide  16,889  1,889 3,109 2,431 1,800 1,534 1,672 
Emphysema  17,787  0 1 1 8  19  78 
Leukemia  21,014 200 282 234 266 377 422 
Suicide  29,199  895  3,006 2,841 2,265 2,641 3,825 
Breast Cancer  41,528  3  10  86  353  986  1,755 
Motor  Vehicle  Accidents  42,201  4,256 5,872 3,621 3,157 3,473 3,265 
Diabetes  59,873  37  78  118 303 535 945 
All  Accident  97,860  5,265 8,391 6,421 5,469 8,103 7,128 
Lung and Bronchus Cancer  152,063  6  14  43  135  668  2,054 
Stroke  199,450 25  35  101 333 935  2,314 
All  Cancer  549,838  452 560 831 893  1,942  2,063 
Hearth  Diseases  725,192  453  616  1,245 1,821 5,388 8,212 
All Disease  2,293,539  8,513  8,487  11,282 17,894 28,701 45,324 






Table 2 : Age Distribution of Subjects 
Age 
Group 
Treatment 1  Treatment 2  Treatment 3  Treatment 4  Treatment 5  Total 
15-19  14  18 16 18 15  48 
20-24  17  15 15 16 15  47 
25-29  3  2 2 1 3  7 
30-34  1  0 2 0 2  3 




Table 3 : Median Regression Estimation Results 


















































2  0.563 0.756 0.494 0.643 0.521 0.582  0.662  0.516 




Table 4 : Log-Log Regression Estimation Results 


















































2  0.813 0.721 0.797 0.678 0.771 0.749  0.647  0.624 





Treatment 1 : Actual and Predicted 
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Treatment 2 : Actual and Predicted 
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Treatment 3 : Actual and Predicted 
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Treatment 4 : Actual and Predicted 
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Treatment 5 : Actual and Predicted 
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